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- Creating and Using Databases

We will cover

« Using databases to create one data table ready for tool
development

— how to get individual data sets into the database
— how to merge tables
 Mining the data in the database

e Seftting up a simple interface in MS Access to run your
tool

Lots of material! This part covers the minimum
that you’ll need to get started
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Outline

 Overview
— About Databases
— Components of a Database

* Populating a Database
— Importing
— Keying
— Checking
 Using a Database
— Queries
— SYSTAT
— EXxport
— Forecast tools
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About Databases —
Why use a database?

o Stores large amount of data (much more than Excel)

 Easy to merge different data sets [Formsmsarsns

e Easy to query data Excel = 65,000
Access =2 million

e Scalable SQL = trillions (storage capacity
is~1 terabyte)

e Readable by other programs Oracle = trillions (storage capacity
IS ~1 terabyte)

Including statistical packages

e Can be set up as a forecast system that computes
and stores forecasts

e Can be linked to e-mall systems for forecast
dissemination
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About Databases

o Storage system that organizes data for quick retrieval

e If properly designed, data can be trusted more than when
stored in other platforms

e Some common types
— MS Access, SQL, Oracle

e Structure types
— Flat (simple)
» Easy to develop and use
» Not easily scalable or space efficient

— Relational (complex)
» More difficult to develop
» Easily scalable
» Space efficient
* No repeated information

 We’'ll focus on MS Access (v.2002) with simple structure

[ J
February 2004 Short Course on Air Quality Forecasting: Development and Use of Objective Forecast Tools — Creating and Using Databases



5 About Databases — Flat
: Data fields
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This is our goal — one data table with merged meteorological
data ready to be used in a statistical program . . _
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About Databases — Relational
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Components of a Database

e Tables —where the data are stored

* Queries — used to extract or manipulate data in
tables

 Forms — used to simplify data entry and/or
CO m p u tati O n S Microsoft Access - [WSH

Fil=  Edit Wiew Insert Tools  Window

e Reports — used to visualize
data, data summaries,

and charts

Create table by using wizard
Create bable by entering data
&oData
Dakelisk

)
=]
B s
B u
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Components of a Database — Tables
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Components of a Database — Table Design

Describes the attributes of the data

B SFC : Table

e Data types
— Text
— Numeric
— Date/time
~ Efc. e

Field Properties

* Primary keys
— Field(s) that are required
to be unique (i.e., no duplicates)

— For this example, date and
time should be unique

— Ensures integrity so that you
can trust your data

General | Lookup I
Field Size Double

Auko
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Components of a Database — Queries

o Used to extract or manipulate data
e Take up much less space than tables

Name  Sex Age
Chet
Dianne

Question (Query):

Pat

M
F
Clint M
M
Debbie F

i

M 18
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Queries — Common Types

Select

Ask questions about the data, make non-permanent calculations
of the data

Group By function — Allows computation of averages, minimum,
maximum, counts, etc. of the data for different field groupings
(e.g., maximum hourly ozone value grouped by day)

Crosstab

Summarize the data using Group By and display it in a grid format
(e.g., maximum hourly ozone value by day by site)

Update

Change data in the table to new values using calculations or assigning
a set value for each record

Append

— Add new data to an existing table

February 2004

Delete

Delete existing data from tables based on given criteria

Make-Table

Put Select query results into a new table in the database

[ J [ J [ [ [ J [ J [ J
Short Course on Air Quality Forecasting: Development and Use of Objective Forecast Tools— Creating and Using Databases

12



Queries — Select

Wl SFC ; Table
00H00-00 .: 1|| 0.5
0 'I' on i =|I I'I I.FI i 10202
Al 0000 1 3 11 S 10l S
00 I ' i -12 : 0.7

-13|  -590): 1020.5

0 213 Aoga S50 1021
IIIIIIII | 10 11 : 100
01:00:00 -1 -13 . 10AlLS
020000 1 1 -14 S99 S0 1021
13 1 1 -1 3 10211
040000 1 1 A1 S50 CrC 1021

gzl DailyPrecip : 58

x
| Precip |+
[

0.01
0.0

» Returns all individual records with valid precipitation data k&
» Returns 8,646 rows out of 26,085 from the original SFC table
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Queries - Group By Select

M 5FC ; Tahle

13:00 I1II

190000 . . -:. LR 10202
Al0000 L =) 1 . LR 10415
200000 0 ! 12 1020.7

2200 i : S 10205
2300:00 200 2.0 1 SEIE: 1021
a0 0000 i 1 1040
J1ian -1 -13 ! 1042
(2000 1 1 1021
1021.1

1021

» Returns one record per day with the daily sum of

g=8 DailyPrecip : Seleck )

precipitation data
* Returns 1,097 records . . - - . .
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Queries — Crosstab Example

RT=TEY
Site | Date GMT | Time GMT | Date LST | Time LST [ WD [ WS més) | Terng (C) | DPTemp (C) | Precip [ Clouds | SLP | Atimete
KIAD 141999 000000 12311998 180000 O 8 9 OSCT | 10205
K10 1AeEs 000D 1251159368 15.00:00 1] -0 LE0 CLR 1021 2
KLAL 1AEey D20kl 1451158 A000l U 11 =248 CLR U5
KIAD 111999 030000 127311998 21:00:00 12 0SCeT o7
KIAD 1711999 040000 12711998 22:00:00 13 899 5CT | 10205
KIAD 11999 DSO0000 123111998 23:00:00 13 999 5CT 1021
k1AL 1AeG99 Dsin o0 111538 11 0 SCT 1040
(AT 19 DAl 1014 =13 Al SL 1AL S
KIAD 141999 020000 1411999 14 299 5CT 1021
KIAD 1411589 020000 17171999 11 0BKN 10211
| [Wap 14111999 00000 14101999 A1 999 OV 1021
Record: B4 4 [T % v | ki [ew] of 2o
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7
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Components of a Database —
Forms and Reports

* Tools for viewing and/or entering data outside
the table view

 Both tools are linked to
tables or queries

B surface Entry

Mouthly Precip
Kfarh SwmfFrecip

Site k10| Precip

Date LST 120311998 Clouds SCT
Time LST 18:00:00 SLP

WD I Altimeter

IS {mirs)

Temp (C)
DPTemp (C) -9

‘ecord: H 4 II 1 k| Kl |e#| of ZE0RS
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Populating a Database

 \What needs to be done

¢« Some key Issues

— Time stamps
— Missing data
— Duplicates

e How to resolve Issues

February 2004
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Populating — Step 1: Importing Data

o Use the Import Text Wizard

— Wizards assist in performing actions within the
database that would otherwise be complex

— Be sure to Install wizards

e |SSUEsS
— Formats
— Variable types

— Truncating data because of improper type
assignment

— Assigning primary key(s)
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Importing Data — Example ( of4)

February 2004

Select File, Get External Data, and Import

Microsoft Access

‘nal Daka

i5.mdb

Jageast.mdb

35, mdb
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Importing Data — Example o4

February 2004

Select data format

B3 Import Text Wizard x|

ms ko be in a 'Delimited’ farmat. IF it isn't, choose the Farmat thak more correckly

"OCITYID™, "DUTC™, "Previous
f2,1/15/1 00:00:00,,15.00
' 0,1z2.00

0,15.00,14.00

2. 00,.8.00,14.00

== e
14.00,13.00,5.00

Advanced, .,
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Importing Data — Example (o4

Assign data types

e Beware of truncating data with incorrect assignments from
Access defaults

« Use smallest data type that will accommodate all data
(see next page) 5 tmport Tent Wizard

ou can specify information about each of the fields you are impol rhr:l 3 I ct Figlds in the
ar fou can then mo dify Fie |:||rr rrnakion in H' ‘Field Options' are

Field Mame:

1ata Twpe:
Indexed: '-Jn:n I [ Do not import field (Skip}
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Importing Data — Data Types o2
General data types

Description

Size

(Default) Text or combinations of text and
numbers, as well as numbers that don't
require calculations, such as phone
numbers.

Up to 255 characters

Lengthy text or combinations of text and
numbers.

Up to 65,535 characters

Number

Numeric data used in mathematical
calculations.

1, 2, 4, or 8 bytes (see Field Size table).

Date/Time

Date and time values for the years 100
through 9999.

8 bytes.

Currency

Currency values and numeric data used
in mathematical calculations involving
data with one to four decimal places.

8 bytes. Accurate to 15 digits on the left side of the
decimal separator and to 4 digits on the right side.

AutoNumber

A unigue sequential (incremented by 1)
number or random number assigned
whenever a new record is added to a
table.

4 bytes

Yes and No values and fields that contain
only one of two values (Yes/No,
True/False, or On/Off).

OLE Object

An object linked to or embedded in a
Microsoft Access table.

Up to 1 gigabyte (limited by available disk space)

Hyperlink

Text or combinations of text and numbers
stored as text and used as a hyperlink
address.

Each part of the three parts of a Hyperlink data type
can contain up to 2048 characters.
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Importing Data — Data Types o2

February 2004

Numeric data types

Size
Byte ~ |Stores whole numbers from 0 to 255, 1 byte

Decimal Stores numbers from —9.9e38 through 28 12bytes
9.9e38 (.adp
Stores numbers from —9.9e28 through

Stores numbers from —32,768 to 32,767 2 bytes
no fractions).

Long Integer [(Default) Stores numbers from None 4 bytes
-2,147,483,648 to 2,147,483,647 (no

Single Stores numbers from —3.402823E38 to 7 4 bytes
—1.401298E-45 for negative values and
from 1.401298E-45 to 3.402823E38 for
positive values.

Double Stores numbers from 15 8 bytes
—1.79769313486231E308 to
—4.94065645841247E-324 for negative
values and from
4.94065645841247E-324
to 1.79769313486231E308 for positive
values.

Replication ID [Globally unique identifier (GUID
[ ) [ ) [ ] [ ] [ )
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Importing Data — Example @ or 4
e Assign primary key if it is only one field
or

» Select no primary key and assign key after
data |S |mp0rted B3 Import Text Wizard

V0 ew bable, & prim
record in your table, Ik

€ Let Access add primary ke,
% Choose my own primary key, m

£ Mo primary ke,

PUCITYID” ["DUTC"  |"Previous Day Z4hrPMzs"”
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Populating — Step 2: Keying Data

* Prevents duplicate records by not allowing
them

e Key data fields that make the record unique
(for example, Date and Time)

Date  [Time (LST)\ [Ozone (ppb) |Temperature (F) |
1/1/2002 12:00f 1000 90

1/1/2002 12:00

1/1/2002 13:00

120
120

1/1/2002 14:00
1/1/2002 15:00
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Keying Data — How

e |mport
0]}

 If data Is already In database, run “find
duplicates” guery and remove existing
duplicates, then set key in table design

view

[ J
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Keying Data — Example @ o3

F2 Microsall Access
-

e Open table in e i e Gt e e 1o
design view

e Highlight fields
to be set as keys

 Push the Key
button

e Saves when
database is et

closed if no reaed

Inifexed
Unicods Compression

duplicates exist =
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Keying data — Example o3

 |f duplicates exist, the following errors
appear:.

Microsoft Access

The changes wou requested ko the table were nok successful because they would create duplicate walues in the
' %  index, primary key, or relationship, Change the data in the Field or Fields that contain duplicate data, remove the
'— index, or redefine the index ko permit . ties and kry again.

Help |

Microsoft Access

-
1__..-| Errors were encountered during the save operation. Indexes were not added or changed.
.

« Remove the keys by clicking the key button
again, then close the table and run a “find
duplicates” query
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Keying Data — Example o3

+ind Duplicates Query Wizard Select other fields to view

[ o weank B quary ko show Fislda in ecdition bo Shoss sath duplc st vaboes?

For mnmrple, # o dhows Lo kool Vo duplicabs Gy vabee, pou could dhesrie
Cipshomesrhlare: mnd Rokdress have

Bsalabbs Nekdi:

Dok ILST
Tirna L 5T

February 2004

‘which Fimkde reigh condsin duplc st inforration

FoF eogragie, I o) eaw hoodineg For othes
wigisl chooas City mnd Ragion Heldde haes.

Dol gipn Fhskds

[P ] | D T T
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Populating — Step 3: Checking Data

Check for outliers

— Look at the minimum and maximum values for each field; are they
reasonable?

— Check rate of change between records at each extreme.

Time stamps
— Has all data been properly matched by time?
— Time series plots can help identify problems shifting from UTC to LST.

 Missing data
— Is the same identifier used for each field? I.e., —999.
e Units
— Are units consistent among different data sets? |.e., m/s or knots for
wind speeds.

Validation codes
— Are validation codes consistent among different data sets?

— Do the validation codes match the data values? |.e., are data values
of —999 flagged as missing?
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Using Databases

e Queries
e SYSTAT
e EXport

e Forecast tools

February 2004

[ J [ J [ [ J [ J
Short Course on Air Quality Forecasting: Development and Use of Objective Forecast Tools — Creating and Using Databases

31



. Using Databases — Queries

e Queries are run using Structured Query
Language (SQL) code

e Query builder simplifies the process by writing
the code for the user

 To write a query,
— Select Query in Access
— Select New
— Select table(s) to query
— Select data in table to query
— Select criteria for query
— Run query

[ J [ J [ [ [ J [ J
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Queries — Writing o)

Select Queries, New, and Design View in Access

gEE WSH_DBS : Database (Access 2000 file format

Clouds_stepd SLP_step3

DrailyPrecip Stepl_day92shkdiff
Find duplicates For LA, Stepl_htdiff

Faorms FE
orm MaxMinTemp StepZ_SOOhLFF

Duplical
b - Find Jnmatc
Reparts Ehikdiff ke & new query without using

all_met_query Skepz hikdiff

Merge_sfc_query

Merge_LWA_query |:',| AFix_query

Pages
Macros

Modules L1 Update_alData
Groups sample_equation el U _and
[#] Fawvorites sample_equationi gzl

SLP_stepl

B
B
B
Bl
B
Bl
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Queries — Writing ors)

Select table(s) to query

— Click on Add
or
— Double-click on selected table

gzt Query3 : Select Query

February 2004

Tables ||:::_u EFiEs I Eoth I
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Queries — Writing ors)

Select data in table(s) to query
— Double-click on selected field OR

— Click the field once, hold the button down, and drag
the field to the field box OR

— Click in blank field box and use the drop down menu
to select a field

gzt Query3 : Select Query
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Queries — Writing ors)

o Select criteria for query
e Select sort order
 Run query

Microsoft Access

"Em_j K

File Edit

Wiew  Imsert  Query  Tools  indow  H

February 2004

ar:
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Queries — Writing ors)

7 grosodt Aocess
B
B | [Ch=ticps Wi

I Cusbasbeet View

E S0 Vieww |

N FropkTable e

ey Took Wi

Tabie: |50k
Sort;
s |

Criberia:

Query builder is writing SQL code for the user. To view
the code, click on the view icon in the upper-left corner
and select SQL VieW. [z qguerys: select guery

CELECT AQData.Date, AQDaka.Day_OF_24hrPM25
FROM AQDatka

WHERE ({{aQData.Day_OF_24hrPMZ25)=40))
ORDER. BY AQData.Day_OF _24brPM25 DESC;
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Queries — Writing eofe)

Results: 20 records meet the | uerra:scect tuery
!5

01

selected criteria (1,067 in the
original table)

February 2004

141

OEEEEEEEEEEEE N EEEE
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Queries — Merging Data

After Iimporting different data tables, you

may need to merge tables (or queries) into
one table for tool development

ISSues:
 Join types
e Master date/time table

e Formats/units (e.g., dates/times may appear
identical when they are not

[ J [ [ [ J [ J
February 2004 Short Course on Air Quality Forecasting: Development and Use of Objective Forecast Tools— Creating and Using Databases

39



Merging Data — Example oo

« Open new query

o Select tables to join

e Determine which field(s) to join

« Make sure fields have same units and formats
o Click on first field in first table

 Holding the mouse button down, drag it to the matching field
In the second table

 Release the mouse and a join line will appear.

« |ftables in a query are not joined to one another, Access does
not know which records are associated with other records, so
it displays every combination of records between the two
tables. Therefore, if each table had 10 records In it, the
guery's results will contain 100 records (10X10).

[ J [ J [ [ [ J [ J [ J
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Merging Data — Example o9

 Open new query
e Select tables to join

gzt Query3 : Select Query

February 2004

A
e
C

ake
Day_OF _24hrPM:

Short Course on Air Quality Forecasting: Development and Use of Objective Forecast Tools — Creating and Using Databases



Merging Data — Example oo

Determine which field(s) to join, e.g.,
— Join on Date

— Date in AQData is in LST, so join has to be with Date LST in UA, not
Date GMT

Click on first field in first table

Holding the mouse button down, drag it to the matching field in the second
table

Release the mouse and a join line will appear.

=t Query3 : Select Query

Criteria:
or:

February 2004 Short Course on Air Quality Forecasting: Development and Use of Objective Forecast Tools — Creating and Using Databases



Merging Data — Example o)

Select fields

gzt Queryd : Select Query

200 11500
1004 a

1000

100
100
100

oo

A
g o

025
a5l
P
Jad

A=
[ MR

[y

100
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Merging Data — Example oo

Two types of joins
* Inner (default): Returns records with matching values in the join fields

 Quter: Returns all records from one table and those that match from
the other table

|g§ﬂ SLP_step3 : Select Query _!:lg
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Merging Data — Example ¢org)

Right click on join lines to set properties

el Merge_shc_query @ Select Query

E

il

=

Drate LST

A DPT ainngel

Site =]
Lasbes L0

Surmiof Clowsds
(T o ST
Chousds_dayy e ™

o
|5t
™ IDaha LST
AMAISL
ANTETH]

-
}
-
[
St

=
Dl LT
S Precp
& L5T
M0 Tamgl )

. Join Properties
i Temp{C)

Left Table Mame
Inner joins (default) T =] frvawswosees

Left Calurnn Mare Right Calurn Mame
1] |

Date LST | |pateLst
Figld: ik 5T

e T = ¢ Only inchude rows where the joined fields From both tables are equal.
Mae DT ey MEreCE TempdC) :
Takde: Cusked st L

_ MzscHin Temp MacHinTamp i Include ALL records From 'Datelist' and only those records From
St = = ‘Bygw'SWwDeasp' where the joined Figlds are equal,

¢ Include ALL records From ‘Swgh'S'WDeasp' and only those recards From
e ‘DateList’ where the joined fields are equal.

Right Table Mame

Shioan: ] =i

Zancel Rl

[ J
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Merging Data — Example o)

nner joins caused record on 3/8/99 to be omitted

gzt Merge_sfc_query : Select Query

February 2004

3 3 ]
Recaord: H 4 I » H II of oo3

late LST | MaxOfTemp| MinCfTemp| 2vg OfOP Templ SumOfClauds| C

0.14
0
0
0.1

[

' 1
7| b=

' 1
7| b=

1M IR

0.4614

-.—
o
| R—

-.—
o
1

0.21 7.4000

0.0z -7.100

1000

-4 |ra

1 1
S

1 ::.
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Merging Data — Example oo

Set all joins to outer joins In the same query Master date table

2 Merge_sfc_query : Select Query ] mrE contains all pOSSible

: _ L sl dates

AE

Dt LST . A [
Mg f DF Templ | et S 14141999
1/2/1999
1/3/1999
1/4/1999
1/5/1999
1/6/1999
1/7/1999
1/8/1999
_ L 1/9/1999
Pre 5T F "> 1/10/1939
Surresf Precip ¢ .l 11141999
117219395

REE
Date LST

Join Properties

Left Table Mame Right Table Mame

| |patetist

February 2004

Left Calumn Mame Right Calumn Mame

ll’d o O T it C | i T i C | Date LST j IDEItE-' LST
MeceMin T VRN T e

Cnly include rows where the joined fields from both tables are equal.

5| o

Include ALL records From 'SLP_skep3' and only those records From 'DateList’
where the joined fields are equal.

Include ALL records From ‘Datelist’ and only those records From 'SLP_stepd'

whete the joined fields are equal.

ok I Cancel Mew
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Merging Data — Example o9

Outer joins with master date table properly
preserves all data

gzt Merge_sfc_query : Select Query
£ OFT | MinOfT

' '
S I e R ' PR O

- 15
2 8. 3.1763
1 4 B G 31307
2 5 3 T8 5F
2z N

' | '
M| = |0
=

1
[ TR O I O I

-.—
o
—

1

10110

- |
Recaord: 4 I FO bk H || of 1097

Example: Field is left blank instead of omitting entire record
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Queries — Climatology s

Create new field (Monthl) from existing data
e Right click in blank field and select Build

» Use the Built-in Functions and/or the provided buttons to build
your desired computation

 Many similarities to Excel
 The Help button is an excellent resource

-
Expression Builder

Manth (snurnbers] |

[#] Forms
| D Reports
(=] Functions
t‘“
QES 1| ] I'|:||_E
Darnain Aggreqgate
Error Handling
Financial
General Tirner
Input ' Cukpuk j TimeSerial
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Queries — Climatology o3

through running the query

EXxpression appears in Field

No table will be affiliated with the new field
because it Is only available to you

=t Queryl : Select Query

February 2004
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Queries — Climatology o3

Use Group By functions to obtain counts of high

PM, - days by month and the maximum
observed PM, - by month

2 Microsoll Aocess
m-@s

File Edt  Wew  Inesrt  Query  Tooks  Window  Help

=
=
T

= eyl : Select Qoery
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Using Databases — SYSTAT o4

e SYSTAT can read data sets In tables and
gueries

« Changes made to the data set in SYSTAT
cannot be saved to the database

e More details in Session 1B, Part 2
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Using Databases — SYSTAT o4

-I'g'] Untitled - SYSTAT Output Organizer
File Edit Wiew Data Graph Statistics Help

Chel+5

Save Data kel

fitfoatabsse Captre, |

,}f Submit Clipboard

P Statarriit 4

(B subrmit fram current line ko end

Ep. Prink Pre
&P Frint...

ent Daka
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Using Databases — SYSTAT o

Select data source type
(MS Access database)
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Using Databases — SYSTAT o4

3 Untitled - SYSTAT Data

File Edit Wiew Data Graph Statistics Help
DzR@ R (&2 0B | |ukwe ety |[nE Ao
|*2@H " cmoeE | [=== L 6w

|R|:|W: 8, Wariable: DATELST ESTEIEIEI

SITE% DATELST PM25 MAXOFTEMPC| MINOFTEMPC | AYGOFDPTEM|SUMOFCLOUD| CLOUDS_DAY | SUMOFPRECI DELTAP
WS H 0250251999 18.00000 8.00000 1.00000 553846 36.00000 276923 010000 740000
WS H 0210371999 6.00000 12.00000 3.00000 -2.61538 132.00000 1.00000 0.00000 -2.80000
YWSH 02r04/19499 13.00000 12.00000 4.00000 5.00000 28.00000 215385 0.01000 -2.60000
WSH 02505719499 11.00000 10.00000 2.00000 -6.61538 12.00000 0.92308 0.00000 0.80000
WS H 025061999 19.00000 13.00000 2.00000 1.00000 30.00000 2307649 0.02000 2.00000
WS H 02f0771999 23.00000 5.00000 -1.00000 1.81818 32.00000 2.909049 0.01000 8.70000
YWSH 02508719499 20.00000 r.o0oaa -3.00000 1.69231 31.00000 2.38482 0.00000 -7.80000
WSH 02509519499 14.00000 11.00000 -3.00000 2.92308 36.00000 276923 0.00000 4.70000
WS H 0211071999 6.00000 14.00000 -1.00000 -3 41667 15.00000 1.25000 0.00000 -1.70000
WS H 0211719499 16.00000 19.00000 -2.00000 0.75000 16.00000 1.33333 0.00000 6.20000
YWSH 0212119498 10.00000 17.00000 2.00000 26923 15.00000 1.15385 0.01000 r.o0oaa
WSH 02513719499 6.00000 2.00000 -3.00000 -10.53846 17.00000 1.30764 0.00000 -5.40000
WS H 02514719499 G.00000 5.00000 -3.00000 -10.69231 4.00000 0.307649 0.00000 -0.40000
WS H 0211 5/1999 14.00000 11.00000 -8.00000 -8.38462 r.0oo0ao 053846 0.00000 6.10000
YWSH 0211671999 15.00000 18.00000 -5.00000 -5.00000 15.00000 1.15385 0.00000 5.60000
WSH 02117719499 32.00000 14.00000 1.00000 661538 33.00000 253846 0.05000 0.60000
WS H 021871999 25.00000 §.00000 1.00000 238482 30.00000 2307649 0.21000 -1.10000
WS H 021951999 19.00000 6.00000 -3.00000 -2 BEEET 27.00000 2.25000 0.00000 3.00000
YWSH 02r20/1999 16.00000 5.00000 -2.00000 -5.84615 18.00000 1.38462 0.00000 -1.80000
WSH 02521719499 10.00000 1.00000 -4.00000 -10.07692 21.00000 1.61538 0.00000 -0.F0oaa
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Using Databases - Forecast Tools

 Develop a regression equation using statistical
software (See Part 2 of this session)

o Set up a form to enter meteorological data needed for
the equation (use the Form Wizard)

 Write a query to compute the forecast from input
meteorological data fields

e Option to add an “action button” to the form to output
query results to the screen or to a report

— Some simple Visual Basic coding is necessary for this step;
however, Access Help can provide good guidance.
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Forecast Tools oo

e Set up a form to enter meteorological data

— Select Forms
— Select Create form by using wizard

February 2004

gEE WSH_DBS : Database {Access 2000 file Format)

Qpen [sf Design FEMew ¥ | Bp e ?
[_Ej Create Form in Design wigw

Create form by using wizard]

Equation

Rawinsonde Entry
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Forecast TOOIS zof10

o Select table or query to populate using form
e Select fields to include on form
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Forecast TOOIS zofio

o Select form layout
e Select form style

Form YWizard

What layout would wou like For wour Farm?

February 2004

Form YWizard

e would you like?

Lahel Data Surni Painting

Cancel < Back ] - Einish |
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Forecast TOOIS o0

e Name the form

Form Wizard

want For wour Form?

Equa_n:iu:un

That's all the information the wizard needs ko create your
Farrn,

Do you want bo open the form or modify the Form's design? E5 Equation

Date LST
MaxOrTempi(C)
MinOfTempiC)
Ws12a6a

122925mhb_Temp {C)

DOZES0mb WS (mis)

Record: 14] 4 || 1108 b e |r#] of 1108
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Forecast TOOIS o1

e Write a query to compute forecast from input
data

gzt sample_eqguationl : Select Query

PM: TIF('WSH_alldatal[MaxOFTemplC)] < =-999 TIFWSH_alldata =
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Forecast Tools oo

e You can run query manually after
meteorological data Is added to view equation
output.

LiF

=1 sample_equation] : Select Query
Date LT | MaxOfTempiC)| MinOfTempiC)

=] M

oM W kD RS
(SR
-
iu}

] —
(A=l

[y}

[

P

Ld M

oo
_

1 —_— 1

[ATR I L I N |

~ P
s

7 L1

=
S

(g}
M M

1/3

2004
tecord: 14 ] 4 I 1 |l e%] of 1114

el
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Forecast Tools ¢ o0

February 2004

Add an “aCtlon MaxOrTempiC) -
button” to the form MinOTemp(c)

WS 12a6a

to output query E 0
results to the screen '
directly from the
form

Saves the trouble of
switching to the
Queries page
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Forecast Tools oo

Some simple Visual
Basic coding in the form
design view (Build
Event) Is necessary to
add action buttons;
Access Help provides
good guidance.
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Forecast Tools oo

Example of code for the action button

@ Microgolt Wiswal Bacic - WSH_DBS - [Form_Equation (Code]] =10] =|
£ Ble ER Wew Jost Debug Bun ook addde  Windos  Help r = X
Ma-H B# |y g gkl MEPWR | B
Project - Accessidh L] Commananz =] [owk
O m &) . —
= .__ Aooess9db: (WSH_D05)
7 Microsoft Access Cliss C
T Form_Eoustion
# -!'!!- acEznaln (AWML LoCed. DoHerulcem acFornBar;, acfecordaferu, acBaveRecord, , acBenuVer 70

re [scakmss

v acDocHams, aclieeiornssl

Commnand 12 ComnandButon - |
Alphabet. | Catagortond |

1P|
P il

Feorit Wiiahe
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Forecast ToolS @woori0

Elaborate forms can be created in design view without using a wizard

Fo Codurrdus, UH Qe Forecast sy ool
Bie Qo Wesa  [reert Rt Beooeds  Jook  Wecoss
K- 28 &0

Columbus Regicnal Ozone Forecasting Tool
Taday T iridar o

Tomnarature Data (EST) s 10572001

=]

Sar 1 Haean 1 | F 9 F
Samiace Miniem 65 F 3 F
Sarnce o CILE (700 PR MF

yare pird ik IDOLE (7000 PR = F ETH

Dada depchon opsed dapction speed
Surisce m 183 [1:00 Fsj M0 B ""“LI 1] 3 krmlx
Srieds i 21 [0 e ZH I s il 10 ks
D & WridE FED N
B mik ;l ral ] W] iy

SIE] mih (1T (7000 PR o rle _IJ

& AL Srale =

prday™s Drose VI 6D ppb A Catean
M ﬂ ﬁ 66 1o 8 ppb Bl T 100

Peak 8-hr Ozone Forecast (ppt

Tosday Tomarrow

[EITFE - “
Range a3 w133 71 w103

Pags: ll J I u ||

February 2004

| mecoedt malla J 14 b Lenns of 27

Forrn Waw L
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Using Databases - Creating Plots

Graph the results of the Group By query

February 2004

Select New Report

Select “Create report in design view”
Select Insert, Chart

Trace desired size of chart

Select which table or query to plot
Select fields to plot

Select chart type

Assign fields to axes or series on the chart
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Creating Plots @ors)

e Select New  jrmrmrme
Report e o]
e Select Create '
new report in
design view [ESsce—

5| ) # petad

e Select Insert
Chart

F Paom Footer
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Creating PIots o5

e Trace desired [FEE==

size of chart

 Select which | ' ‘

table or query
to plot

February 2004

Which babls or guesry waould you B boouss bo crests your dhaet?
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Creating Plots o5

» Select fields to plot
» Select chart type

[ J [ J [ J [ J [ J
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Creating Plots @5

Wiz

» Assign fields to axes i
or series on the
chart

* Note that the
completed chart in
design view IS NOt  [emmr_—
how the chart will
actually appear!

B T e
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Creating PIots o5

 Format plot as
needed, same as
In Excel

Climak ooy Fot : Raport

PM, ; climatology

{F Reportl : Repork

concemtration fugm®)

February 2004

Connt of days =25 ugim”

PM.

OSumOfMa=PM
25

ESumOfCount

[
Page: I44|—1 PH LI _I LIA?:
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Export

e Database objects can be exported to many
formats, such as .mdb, .xls, .txt, .csv, and .rtf

e EXxporting a form outputs the data in the table
the form is linked to. The user interface of the
form cannot be exported.

 Reports have fewer export format options.
Regardless of selected format, any charts in
the report will not be exported.
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Summary

« Databases are a powerful storage medium and
are useful for organizing, exploring, and using
air quality and meteorological data.

e Queries allow for easy manipulation of data.

« External software packages can link to
databases to mine data and develop forecast
tools.

e Care must be taken when using databases
because many actions are irreversible.
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Resources

« MS Access Help
» Local community college classes

* Microsoft Access 2002 for Dummies (John
Kaufeld) — also a version for 2000

e Microsoft Access Version 2002 Step by Step
(Online Training Solutions, Inc.)

e Access 2002: The Complete Reference
(Virginia Anderson, Megg Morin)

 Many others — check your local bookstore!

[ J [ J [ [ [ J [ J
February 2004 Short Course on Air Quality Forecasting: Development and Use of Objective Forecast Tools— Creating and Using Databases

75



